In ten vagus nerves the effect of local cooling on the compound action potential was studied in the temperature range of 34 to 0 ~ in spontaneously breathing, anaesthetized rabbits. The mean temperature at which the myelinated (A) fibres were completely blocked, was 10.2 + 2.4 ~ (mean • In nine nerves, local vagus cooling to 0 ~ failed to block all non-myelinated (C) fibres. In one nerve, total blocking occurred at 2.0 ~ We conclude that in the rabbit, the earlier found increase in tonic activity of the diaphragm following lung inflation or deflation during bilateral local vagus cooling to a temperature between 8 and 0 ~ is due to afferent impulses in vagal C fibres.
INTRODUCTION
Hess & Wyss [3] demonstrated that the activity of the diaphragm reflexly decreased through lung inflation and increased through lung deflation. Vagotomy abolished these effects. Previous studies in the rabbit [6, 10] showed that bilateral local vagus cooling to 8 ~ blocked the Hering-Breuer reflex and increased the tonic activity of the diaphragm, that is the level of activity to which the diaphragm returns during expiration. The tonic activity of the diaphragm could be increased further by both lung inflation [2, 10] and deflation [10] . The influence of local vagus cooling on conduction in myelinated (A) and non-myelinated (C) vagal fibres has been studied in the cat 11, 7] and the dog [4, 5] . In general, the blocking temperature of the vagal A fibres was 7-8 ~ conduction in vagal C fibres was blocked between 4.6 and 0.3 ~ We considered the above-mentioned effect on the diaphragm after bilateral local vagus cooling to 8 ~ to be the result of afferent C fibre impulses. In order to confirm this, we studied the effect of cooling on the compound action potential (CAP) of the rabbit vagus nerve.
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In 7 Chinchilla rabbits of either sex (2.5-3.5 kg), 10 vagus nerves (6 right and 4 left) were studied. The animals were anaesthetized with urethane (1.5 g kg -I, subcutaneously) and placed in supine position.
Rectal temperature was kept at 38 ~ Arterial blood pressure was monitored using a catheter in the femoral artery connected to a Statham P23AC pressure transducer. The vagus nerve was exposed in the neck over a length of about 5 cm and transsected about I cm distal from the nodose gan~ion. The peripheral tnmk was placed in the nerve groove (12 mm long, 0.8 mm wide) of a cooling thermode as described previously (11) . Pairs of silver stimulating and recording electrodes were placed caudally and cranially to the thermode, respectively.
Immersion in a pool of oxygenated paraffin oil prevented the nerve from drying.
After a 100 ~s pulse, supramaximal for the A fibres, a 2-5 ms pulse was given which was supramaximal for the C fibres. circuit. AD conversion of the recorded signal was started 2.5 ms prior to the first stimulus, and continued for .50 ms (sample interval 50 ~s).
For the AD conversion that started prior to the second pulse, these periods were ten times longer. The digitized data were stored on disk for off-line analysis. 
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The increase in latency between the stimulus and the response showed that the conduction velocity in both A and C fibres decreased with decreasing nerve temperature (Fig. 1) . The concomitant broadening of the response indicated the increasing dispersion of the conduction velocities of the individual fibres. The decrease in amplitude of the A and C waves resulted in part from this dispersion but also, as cooling progressed, from blocking of fibre conduction.
During cooling to 0 ~ the amplitude of the C wave was greater than the amplitude of the noise, except for one nerve. So, in all but one vagus nerves the temperature for total C fibre blocking was below 0 ~ The results are consolidated in Table 1 . 
DISCUSSION
The present study originated from an earlier one [ 10] in which lung inflation as well as deflation reflexly increased the tonic activity of the diaphragm after bilateral local vagus cooling to 8 ~ We hypothesized that the vagal A fibres were completely blocked at 8 ~ and that the C fibres conducted the reflex stimuli. The present results are consistent with this hypothesis since in eight nerves the A fibres were completely blocked at 8 ~ in the other two this occurred at 7.0 and 6.8 ~ (Table   1) . In all nerves, C fibres were still conducting at these temperatures.
The observation that in most experiments the blocking temperature found for the A wave was above 7 ~ may have partly been the result of methodological factors. As Paintal [7] pointed out, pressure on the nerve will raise the blocking temperature. Although the nerve was carefully handled throughout the experiment, some compression will have been present since the nerves fitted snugly in the nerve groove for good thermal contact. In addition to the biological variation, we consider variation in compression, along with slight differences in the nerve preparation from experiment to experiment, to be a major reason of the differences in the blocking temperature between the nerves.
The temperature that blocks the conduction of spontaneous (repetitive) impulses is somewhat higher than that required for the blocking of single impulses [8] . This supports our view that the increase in tonic activity of the diaphragm after cooling of the vagi to a temperature below 8 ~ can only be due to afferent impulses in C fibres since all A fibres are blocked. The origin of these impulses is unknown but they might well be generated by the pulmonary J receptors [9] .
From our earlier and present studies we conclude that a change in pulmonary volume beyond either side of the normal range stimulates vagal afferent C fibres, whose impulses increase the tonic (end-expiratory) activity of the diaphragm. However, with intact vagi this effect is fully masked during inflations, due to the inhibitory influence of the pulmonary stretch receptors. On the other hand, during deflations this vagal stimulation by C fibres enhances the desinhibition of the activity of the diaphragm that is caused by the lowered pulmonary stretch receptor activity,
